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Summary. This study examined the effect of menor-
rhagia on the quality of life (QOL) of adolescents. We
used data from a survey of 45 adolescents. Using the
Pictorial Blood Assessment Chart (PBAC) and
a PBAC score of ‡100 we identified adolescents
likely to have menorrhagia. Our statistical analysis
indicated that menorrhagia adversely affects the QOL
of adolescents. In this article we discuss the implica-
tions of our study and future research avenues.
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Introduction
Menorrhagia, characterized by excessively heavy or
prolonged menstrual blood loss of ‡80 mL of blood
per cycle, is a common complaint among adult
women and can also affect adolescents [1,2]. About
10–15% of women experience menorrhagia during
their lifetime [2]. There are several causes of menor-
rhagia such as anatomic gynaecological pathology,
hormonal imbalances and medical conditions such as
hypothyroidism. Acquired and congenital disorders
of haemostasis are a common cause of menorrhagia
in adolescents [3]. Such disorders include, thrombo-
cytopenia and inherited bleeding disorders, such as
von Willebrand Disease, platelet function defects etc.
[3–8]; as many as 20% of women with menorrhagia
may have a bleeding disorder [9].
In addition to physiological symptoms such as
menstrual pain and heavy bleeding, menorrhagia has
been shown to negatively impact quality of life
(QOL) in adults [6,10–12]. Menorrhagia affects a
sizeable segment of the female population [2] and
often, a significant time elapses (16 years on average)
before diagnosis of an underlying bleeding disorder is
made [4,13]. Jayasinghe et al., examined the preva-
lence of bleeding disorders in adolescents with
menorrhagia [14], however, to the best of our
knowledge, the impact of menorrhagia on the QOL
of adolescents has not been explored. To determine if
menorrhagia adversely affects QOL, we surveyed a
sample of adolescents in a school setting. As treat-
ment exists for inherited bleeding disorders, it is
possible to intervene earlier during adolescence and
improve QOL. Our study may have implications for
adolescents with menorrhagia; awareness, early
diagnosis and knowledge of its effect on the QOL
of adolescents may help in the development of
intervention and coping strategies.
Methods
Female students, aged 15–17 years, at an inner city
high school in a mid-western US town participated in
the study. Appendix 1 contains the survey question-
naire that was administered to the participants.
Consent was obtained from the parents and assent
from the participants. The survey was designed by
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modifying questions used in adult surveys [3,6,10]
because there was no pre-existing QOL question-
naire for adolescents with menstrual problems at the
time this survey was undertaken.
The study participants answered questions about
their menstrual history. Using the Pictorial Blood
Assessment Chart (PBAC) [15], participants esti-
mated the amount of blood loss, which was then
converted into a numerical score for the purpose of
empirical analysis. A PBAC score of ‡100 was used
as an indicator of menorrhagia [15]. The survey
instrument also included questions regarding the
participants perceptions about their QOL, a review
of symptoms and family history of bleeding prob-
lems. Questions on QOL were aimed at assessing the
effect of menorrhagia on participation in sports,
sleepovers, extra-curricular activities, travel, school
absenteeism and feelings of tiredness. The study and
the survey instrument were approved by the Mich-
igan State University Investigational Review Board
and the School District board. The questionnaire was
distributed to a random sample of adolescent girls by
the school nurse or a teacher during a specific school
hour and collected from the respondents at end of the
hour.
All the statistical analyses were conducted using
spss (version 15 for Windows). The analyses primar-
ily focused on differences between the group of
participants who had a PBAC score ‡100 (labelled as
menorrhagia group) and the group of participants
with a PBAC score <100. A Z-test of difference in
proportions was used to examine statistically signif-
icant differences between the two groups. The
relationship between PBAC and each survey question
was quantitatively analysed using a linear regression
model, with the survey question as the dependent
variable, and PBAC score as the independent. To
determine correlations among the QOL questions, a
confirmatory factor analysis was obtained. Factor
analysis is a statistical technique that uses the
associations between variables and clusters them
into a smaller number of constructs. A sample size of
six observations per variable is likely to be adequate
to obtain statistically valid results [16].
The factor analysis revealed that the survey ques-
tions loaded on three factors. Four questions dealing
with QOL loaded on one factor. These included
participation in sporting activities, participation in
social activities, sleepovers and travel. Both questions
relating to the family history (relatives with bleeding
disorders, relatives with menorrhagia) loaded on a
second factor and school attendance loaded on a
separate factor. Finally, we created a single QOL
variable using the factor weights for the four
questions related to QOL and estimated a linear
regression model with the combined QOL variable as
the dependent variable and PBAC score as the
independent variable. Diagnostic test indicates that
our variables did not significantly depart from
normality.
All P-values reported are two-sided, except when
we had a directional prediction, in which case the P-
values are one-sided.
Results
A total of 240 survey questionnaires were distributed
and 45 responses were received, for a response rate
of 19%. Among the samples, 18 (40%) respondents
were caucasians, 17 (38%) were African-Americans,
six (13%) hispanics, three (7%) biracial and one was
of an unspecified race. Median age at menarche was
11–12 years. Median duration of the menstrual cycle
was 6 days (range 2–10). A total of 25/45 (56%)
of the respondents had a PBAC score ‡100.
Table 1 provides demographics and descriptive
statistics for the individuals who participated in the
survey.
Results of the Z-test indicate that out of the 25
respondents who had a PBAC score ‡100, 22
respondents (88%) indicated that their period was
heavy (P < 0.001). As against this, 10/20 (50%)
participants with a PBAC score <100 indicated that
their periods were heavy (P < 0.99). The proportion
of respondents who had a PBAC score ‡100, were
Table 1. Descriptive statistics.
Description
No. of respondents







Details of menstrual history:
Median age at menarche 11–12 years
(range 9–15)
Median duration of menstrual cycle 6 days
(range 2–10)
Respondents with PBAC score ‡100 25 (56%)
Respondents with PBAC score <100 20 (44%)
Respondents who perceived their
period as heavy
32/45 (71%)
Had PBAC score ‡100 22/25 (88%)
Had PBAC score <100 10/20 (50%)
Respondents who perceived their
period as not heavy
13/45 (29%)
Had PBAC score ‡100 3/25 (12%)
Had PBAC score <100 10/20 (50%)
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significantly more likely to perceive their periods as
heavy compared with the respondents who had a
PBAC score <100 (P < 0.05).
Among the participants with PBAC score ‡100,
19/25 (76%) had relatives with menorrhagia, com-
pared with nine of 20 (45%) of the participants
who had PBAC score <100. This is marginally
significant (P < 0.07). These relatives were either
their mother or a maternal aunt. A history of
nosebleed was present in 5/25 (24%) of the partic-
ipants with a PBAC score ‡100 compared with 3/20
(15%) participants with a PBAC score <100, but
this was not statistically different (P < 0.50). Sim-
ilarly, there was no statistical difference in the
occurrence of bleeding gums between the partici-
pants who had a score of ‡100 PBAC (32%) vs.
those who scored <100 (15%) (P < 0.35). These
results are represented in Fig. 1.
Association of PBAC score with perceptions of
quality of life
Thirteen out of 25 (52%) individuals with a PBAC
score ‡100 missed school during their menstrual
periods compared with 4/20 (20%) individuals with
a PBAC score of <100 (P < 0.07). Travel was
curtailed among 7/25 (28%) of the participants with
PBAC score ‡100 as opposed to 4/20 (20%) of the
participants with PBAC score <100, as were sleep-
overs [8/25 (32%) vs. 4/20 (20%)] and social
activities [11/25 (44%) vs. 7/20 (35%)]. However,
these were not statistically significantly associated
with PBAC score. The data is summarized in Fig. 2.
The results of the linear regression model using the
combined QOL variable based on factor analyses as
the dependent variable and the PBAC score as the
independent variable indicated that PBAC score was
associated with QOL in a statistically significant
manner, that is, the higher the PBAC score, the
greater was the likelihood that the individuals QOL
was adversely affected (P < 0.025, one-tailed).
Discussion and conclusions
This study, conducted in an inner city school indi-
cates that menorrhagia may have a negative influence
on QOL, and adolescents with menorrhagia (as
evidenced by a higher PBAC score) were marginally
more likely to miss school, compared with their peers
who did not have menorrhagia.
Philip et al. [14] reported a higher frequency of
family history of bleeding disorder among the
adolescents with menorrhagia compared to older
women. In our study, participants with higher
PBAC scores had more relatives with menorrhagia
than those with lower PBAC scores. We sent letters
to the families of the participants with PBAC score
‡100, offering free testing for bleeding disorders. To
date, only one African-American student with a
high PBAC score was seen in the clinic. She was
diagnosed with a platelet function disorder and is
being followed in the Hemophilia Comprehensive
Care Clinic.
Despite school curricula regarding education
about the normal menstrual cycle during elementary,
middle and high school, 12% of the participants who
had a PBAC score ‡100 were not aware that heavy
menstrual periods were affecting their QOL. Given
the significant prevalence of menorrhagia in the
female menstruating population [2] it is important
to educate adolescents about abnormal menstrual
periods and seek medical intervention as necessary.
A major limitation of our study was the low
response rate to the surveys. Another limitation
was that the pads and the tampons used by the
participants were not standardized for absorbency.
Furthermore, we relied on PBAC as an indicator of



































































Fig. 2. Score and quality of life.
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poor correlation between PBAC and menstrual
blood loss [17]. To eliminate researcher bias, a third
party such as the school nurse or teachers adminis-
tered the questionnaire. As the survey was rendered
in a school setting, at the request of the school board,
questions about the teenagers sexual practices were
not included in the questionnaire.
Despite its limitations, this is a notable study of
adolescents in an inner city high school setting
with mixed racial population. The existence of a
positive family history of relatives with menorrha-
gia in these adolescents warrants further testing for
inherited bleeding disorders. Haemostatic therapies
for underlying bleeding disorders causing menor-
rhagia [18] may, improve the QOL of affected
adolescents. The number of participants who
missed school is especially concerning even in our
small sample of 45 adolescents. Absenteeism has
an impact on academic achievement since adoles-
cents who miss school are more likely to have
poorer grades, lower standardized test scores and
high-school graduation rates [19,20]. In addition,
early identification of adolescents with menorrhagia
and providing appropriate treatment may prevent
unnecessary gynaecological procedures during their
adult life. Early diagnosis and intervention with
therapeutic and educational strategies may improve
QOL. Our study has implications for adolescents
with bleeding disorders; increased awareness and
education regarding normal and excessive men-
strual blood loss may be helpful to both school
authorities as well as the student in identifying
those at risk. Adolescents with family members
with menorrhagia may not perceive their periods as
heavy. Perception of menorrhagia in adolescents is
variable and may not correlate with actual PBAC
score.
Future research on the effect of menorrhagia,
including the influence of race, nutritional status
(including iron deficiency, obesity), socio-economic
status and education in this age group is warranted.
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